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NATIONAL FOREWORD 

This Indian Standard (Part 1) which is identical with ISO 3857/1-1977 'Compressors, pneumatic tools and 
machines — Vocabulary — Part t : General* issued by the International Organization for Standardization (ISO) 
was adopted by the Bureau of Indian Standards on the recommendation of the Compressors, Blowers and 
Exhausters Sectional Committee and approval of the Mechanical Engineering Division Council. 

The text of the ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain terminology and conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian Standards, 
the current practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their places are listed below 
along with their degree of equivalence for the editions indicated: 



International Standard 

IS0 3M : 1992 Quantities and units 

— Part 1: Space and time (third 
revision) 

ISO 31-2 : 1992 Quantities and units 

— Part 2: Periodic and related 
phenomena 

ISO 31-3 : 1992 Quantities and units 

— Part 3: Mechanics 



ISO 31 -4 : 1 992 Quantities and Units 

— Part 4: Heat 

ISO 31-8 : 1992 Quantities and units 

— Part 8- Physical chemistry and 
molecular physics 



Corresponding Indian Standard 

IS 1890 (Part 1) : 1995 Quantities and 
units: Part 1 Space and time (third 

revision) 

IS 1890 (Part 2) : 1995 Quantities and 
units: Part 2 Periodic and related 
phenomena {second revision) 

IS 1890 (Part 3) : 1995 Quantities and 
units: Part 3 Mechanics (second 

revision) 

IS 1890 (Part 4) : 2001 Quantities and 
units: Part 4 Heat {second revision) 

IS 1 890 (Part 8 ) : 1 995 Quantities and 
units: Part 8 Physical chemistry and 
molecular physics (first revision) 



Degree of Equivalence 



Identical 



do 



do 



do 



do 
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Indian Standard 



COMPRESSORS, PNEUMATIC TOOLS AND 
MACHINES —VOCABULARY 



PART 1 GENERAL 



SCOPE AND FIELD OF APPLICATION 

This International Standard constitutes the first part of a 
vocabulary relating to compressors, pneumatic tools and 
machmes. It deals wtth basic concepts, symbots and units. 
Part H deals with compressors. Part IIP ^ deals with 
pneumatic tools and machines. 



OBJET ET DOMAINE D'APPLICATION 

La pr^sente Norme inter national** constitue la piemiett- 
partte d'un vocabulaire rf*latil aux compfPSs*'*uri. outi!^ 
et machines pneumatiques Ellt* ttaite des notions 
fondamentales, des symboles et unites La parttp it 
traite des compresseurs tandis que la partielU^' ttaite 
des outils et machines pn^ umatiques 



1 PRESSURES 

1.1 atmospheric pressure : The absolute pressure of the 
atmosphere as measured at the place under consideration. 

1.2 gauge pressure : The pressure as measured with 
refererKe to atmospheric pressure. 



1 PRESSIONS 

1.1 preuton atmotphtriqut : Presston 
I'atmosphere mesuree sur le lieu considere 



absolue de 



1.2 pression effective (pression manomitrigue) : Presston 
mesuree par rapport a la pression atmosphenquc 



1.3 absolute pressure : The pressure with reference to 
absolute zero, i.e with refererKe to an absolute vacuum. It 
equals the algebraic sum of atmospheric pressure and gauge 
pressure (static pressure or total pressure). 



1.3 pression absolue : Pression par rapport au zero 
absolu, c'est a dire par rapport au vide absolu Elle est efjaU- 
a la somme algebnque de la pression atmosphenque et de Jj 
pression effective (pression statique ou pression total*) 



1.4 static pressure . The pressure as measured in a fluid 
m such conditions that no effect on measurement is 
produced by the fluid velocity. 



1.4 pression statiquc : Press* on mesuree dans un flunJe, 
dans des conditions tcHes que la vitesse de ceiut ci n ,ui 
aucur>e influence sur la mesure 



1.5 dynamic pressure : That increase of pressure which 
would result if the energy of the flow velocity m gas or air 
flowing at uniform velocity were converted to pressure 
completely and without any losses, i.e. isentropicaMy. 

The pressure is equal to the product pc^/2, where p is the 
fluid density and c is the flow velocity. 

1 .6 total pressure : The sum of the static and dynamic 

pressures. 

It designates the fluid condition at which the flow energy 
of the fluid is converted into pressure without any losses. 
In a stationary body of fluid, the static pressure and total 
pressure are numerically equal. 



1.5 pression dynamique : Augmentation de la pression 
qui resulterait de la transformation mtegrale, c'estadsrt? 
tsentropique, de I'energie cinetique du fJuide s'ecoulant a 
une Vitesse uniforme, en energte de pression 

Pression egale au produit pc^/2 dans lequel p est la masse 
volumtque du fluide et c la vitesse de lecoutement 

1.6 pression totafe : Somme de la pression statique et de 
la pression dynamique. 

Elle caractense I'etat du flutde lorsque son energte 
d'ecoutement est transformee mtegraiement en pression 
Dans un element stationna»re du fiuide, la pression stattque 
et la pression totale sent numefiquement egates. 



t> In preparatton 



1) En preparation 
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1.7 criticat pressure: The limiting pressure above which 
no d»scontinu»ty is observed between the gas phase and the 
hqutd phase, whatever the temperature. 

1.8 reduced pressure : The quotient of the absolute 
pressure and the absolute critical pressure. 

1.9 compressibility factor Z : A dimensionless factor 
designating the actual gas state from its perfect state. 

It IS expressed by the formula : 

^ m 



z- 



BT 



where 

p is the pressure; 
V is the molar volume; 
H is the molar gas constant; 
T is the thermodynamic temperature. 



1.7 pression critique : Pression limite audessus de 
laquelle on n'observe pas de discontinuite entre phase 
gazeuse at phase Hquide, quelle que soit la temperature. 

1.8 pression reduite : Rapport de la pression absolue a la 

pression critique absolue. 

1.9 facteur de compressibiliteZ : Facteur sans dimension 
caracterisant Tetat reel du gaz par rapport a son etat parfait. 



II s'exprime par la formule 



Z- 



' ^ m 



CHJ 



p est la pression; 

V„ est le volume molaire; 

m 

/? est la constante molaire du'^az; 

T est la temperature thermodynamique. 



2 TEMPERATURES 

2.1 static temperature : The temperature as measured 
tn a fluid m such conditions that no effect on measurement 
ts produced by the fluid velocity 

2.2 dynamic temperature : That increase of temperature 
which would result if the energy of the fluid velocity in 
gas Of air at uniform velocity were converted to calorific 
energy completely and without any losses, i.e. isen- 
tropically. 



2 TEMPERATURES 

2.1 temperature statique : Temperature mesuree dans un 
fluide, dans des conditions telles que la vitesse de celui-ci 
n'ait aucune influence sur la mesure. 

2.2 temperature dynamique : Augmentation de la 
temperature qui resulterait de la transformation integrale, 
c'est-a-dire isentropique. de Tenergie cinetique du fluide 
s'ecoulant a une vitesse uniforme, en energie calorifique. 



2.3 total temperature : The sum of the static and dynamic 
temperatures. It designates the fluid condition at which 
the flow energy of the fluid is converted into calorific 
energy without any losses. In a stationary body of fluid, 
the static temperature and total temperature are nu- 
mertcally equal. 

2.4 critical tatfiperature : The limiting temperature above 
which no discontinuity is observed between the gas phase 
and the liquid phase, whatever the pressure. 

2.5 reduced temperature : The ratio of the thermodynamic 
temperature of the fluid to its critical thermodynamic 
temperature 



2.3 temperature totale : Somme de la temperature 
statique et de la temperature dynamique. Elle caracterise 
I'etat du ftuide lorsque son energie d'ecoulement est 
transformee integratement en energie calorifique. Dans 
un element stationnaire du fluide. la temperature statique 
et la temperature totale sont numeriquement egales. 

2.4 temperature critique : Temperature limite audessus 
de laquelle on n'observe pas de discontinuite entre phase 
gazeuse et phase liquide, quelle que soit la pression. 

2.5 temperature reduite ; Rapport de la temperature 
thermodynamique du fluide a sa temperature critique 
thermodynamique. 
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TABLE 1 - Symbolft ftfid units 
TABLEAU 1 - SymbolMtt unitit 



R«f«r«nce 


Reference 






[ 


' 








number 

in 

tSO/R31i' 


number 

in 

IS0 38572' 


Quantity 


Grandeur 


Synnb€»t 


' 


SI unit 


Othw 
practical wnltt 




NOde 


N«de 










rifirence 
dans 

nso/R3ii' 


r^firence 

dans 

I'ISO 385721 






Symbole 




UnrtiSI 


Autrfli 




1-4.1 




area 


aire 


A 


L2 


m2 


mm 2 




1-5.1 




volume 


volume 


V 


L3 


m3 


I. ml, nim3 




3^,1 




mass specific volume 


voiume massique 


V 


lyi il3 


m3/kg 






8-6.1 




molar volume 


volume molaire 


Vn. 


L3N 1 


m^ymoi 






1-6.1 




time 


temps 


f 


T 


s 


h, mm, ms 




M0.1 




velocity 


Vitesse 


c 


LT 1 


m/s 


km/h 




M0.1 




peripheral veJocity 


Vitesse penphenque 


u 


LT 1 


m/$ 






1^.1 




angular velocity 


Vitesse angulaire 


u; 


T 1 


f»d/s 






2-3.2 




rotational 

trequency 


frequence be 
rotation 


n 


T 1 


%' 


mm ^ 




3-1.1 




mass 


masse 


m 


M 


kg 


t, «, mg 




3-2.1 




mass density 


.masse volumique 


9 


ML ^ 


kg/m3 


kg/I 




4-2.1 




Celsius temperatufe 


temperature usuelte 





H 


C 






4-11 




thermodynamic 


temperature 


T 


H 


K 






3-11.1 
3-22 1 




temperatuie 

pressure 

work 


thermodynamique 

pression 
travail 


P 


ML n 2 

MLn 2 


Pa 
J 


MP». bar, kPa, mbv 
MJ. kJ,kW-h 




3-23 1 




power 


puissance 


P 


MLn 3 


W 


MW, kW 






H-6 


mass specific energy 


energte masstque 


K> 


L2t 2 


J/kg 


kJ/kg 






tl-6 


volume specific 

energy 


energte volumique 


^v 


ML^T 2 


J/m3 


J/1, kW h/m3 






- 


mass rate ot flow 


debit-masse 


9m 


MT 1 


kg/s 


kg/h 






n-3 


volume rate of flow 


debit -volume 


Q. 


t3Ti 


m3/s 


fTi3^ m^/iT»m, 1/s, n" 


t/« 




IM4 


relative clearance 

volume 


espace mort retatif 


e 




pure number 
nombre puf 








11-5.2 


exponent for poly- 
tropic process »n 


exposant poly 
tropique dans le 


n 




pure number 
nombre pu» 






8-33.1 




p. V diagram 
molar gas constant 


diagramme p. V 
constant* molatre 
du 93/ 


R 


ml2t 2h In 1 


J/(K mol) 


kJ/iK-mol» 






M.9 


compressibility 
factor 


facteur de compres- 
sibtltt^ 


2 




nombre pur 








11 7 


effictency 


rendement 


n 




pure number 
nombre pur 






12-6 


IMIO 


tip Mach number 


nombre de Mach de 
rotation 


Ma^ 




pure number 
nombre ^>Mf 








H^,6 
n-4.7 


pressure coefficient 


coefficient de 
pression 


V 




pure number 
nombre pur 


; 






11-7.5 


voJumetnc 
coefficient 


coefficient 
vo*um6trique 


4 




pure number 
nombre puf 








11-1.5 


outside diameter 
of the impeller 


diametre exteneur 
de la roue 


D 


L 


m 


mm 






n-1 5 


hub diameter of 


diametre 6u moyeu 


d 


L 


m 


mm 






_... 


the impeller 


de la roue 






i 


i 


mmmmm 



H See annex 

1^ Voir annexe 

2) The roman numbers 
2> Les chiffres romams 

3) M - mass L - 
3^ M = masse L 



1 and M refer to the rel*»vaiit parts of this Internal tonal Standard 

1 et II se rapportent au.x parties respectives de la presente Morrrw »nternattonale 

length T -~ t»m*! h temperature N - qaantttv o* matter 

longueur T temps H -^ temperaturf N ~- quantity de mat»er« 
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TABLE 2 - Letttrs um6 as symbols 
TABLEAU 2 - Lettr«$ utHo^es comme symbols 



Symbol 
Symbol* 


Quantity 


Grandeur 


SI unit 
Unit* SI 


A 


area 


aire d'une surface 


m2 


c 


velocity 


Vitesse 


m/s 


d 


hub diameter of the impeller 


diametre du moyeu de la roue 


m 


D 


outside diameter of the impeller 


diametre exterieur de ta roue 


m 


e 


relative clearance volume 


espace mort relatif 


pure number 
nombre pur 


m 


mass 


masse 


»cg 


Ma^ 


tip Mach number 


nombre de Mach de rotation 


pure number 
nombre pur 


n 


exponent for poly tropic process in p. V diagram 


exposant polytropique dans te diagramme p. V 


pure number 
nombre pur 


n 


rotational frequency 


frequence de rotation 


s-1 


P 


pressure 


pression 


Pa 


P 


power 


puissance 


W 


"fm 


mass rate of flow 


debit-masse 


kg/s 


% 


volume rate of flow 


debit-volume 


m3/s 


R 


molar gas constant 


constante molaire du gaz 


J/(K-mot) 


t 


time 


temps 


s 


r 


thermodynamic temperature 


temperature thermodynamique 


K 


u 


peripheral velocity 


Vitesse peripherique 


m/s 


V 


mass specific votume 


volume massique 


m^/kg 


V 


volume 


volume 


m3 


^^ 


molar volume 


volume molaire 


m^/mof 


W 


work 


travail 


J 


^m 


mass specific energy 


energpe massique 


J /kg 


w^ 


volume specific energy 


energie volumique 


J/m3 


z 


compressibility factor 


facteur de compressibitite 


pure number 
nombre pur 


n 


efficiency 


rendement 


pure number 
nombre pur 


e 


Celsius temperature 


temperature usuelle 


'C 


p 


mass density 


masse volumique 


kg/m^ 


^ 


volumetric coefficient 


coefficient volumetrique 


pure number 
nombre pur 


w 


pressure coefficient 


coefficient de pression 


pure number 
nombre pur 


(jj 


angular velocity 


Vitesse angulaire 


rad/s 
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TABLE 3 - L«tt«n and ftgu^M uMd as tubwripts 
TABLEAU 3 - LtttrM m chiffrw utilitit comma indicaa 



Symbol 
Symbol* 


Maaning 


Objtt 


ObMrvationa 





ambient condition 


conditions ambiantes 






1 


inlet 


aspiration 


indicates the quantities measured 
at the starKlard inlet point of 
the compressor 


indique les grandeurs m«sur4es 
a la bride d'aspirstion du 
compresseur 


2 


discharge 


refoulement 


indicates the quantities measured 
at the standard discharge point 
of the compressor 


indique les grandeurs mesur^es 
a la bride d« rafoulennent du 
compresseur 


a 


absolute 


absolue 






ab 


absorbed 


absorb^ 






ar 


shaft 


a I'arbre 






b 
C 
cd 


atmospheric 

contractual 

condensate 


atmosph^rique 

contractuel 

condensat 


characterizes the atmospheric 
pressures and temperatures 

indicates the quantities 
specified in the contract 


caract^rise les pressions et 
temperatures atmosph^nques 

indique les grandeurs sp^ifiees 
■u contrat 


cr 


critical 


critique 


characterizes the critical 
pressures and temperatures 


caract^rtse les pressions et 
temperatures critiques 


d 


dynamic 


dynamique 


characterizes the dynamic 
pressures and temperatures 


ctract^nse les pressions et 
temperatures dynamiques 


e 


effective 


effectif 






g 


overal t 
indicated 


global 
indique 






in 


internal 


interne 






m 


mass 


massique 


characterizes the mass specific 
rates of flovy, energies and 
volumes 


caracterise les debits, 
energies et volumes mctstques 


m 


molar 


molaire 


characterizes the molar volume* 


caracterise les volumes nnolaires 


me 


mechanical 


mecanique 






N 


normal 


normal 






pol 


polytropic 


polytropique 


characterizes a poly tropic 
process 


caracteris* une evolution 
polytropique 


r 


reduced 


reduit 


characterizes the reduced 
pressures and temperatures 


caracterise les pressions et 
tempertitures reduites 


R 


read 


reteve 


indicates the quantities read 
during the test or predetermined 
as test conditions 


indique les grarxJeurs relevees en 
cours d'essai ou predetermtneei 
comme conditions d'essai 


s 

S 


static 

isentropic 


statique 
isentropique 


characterizes an tsentropic 
process 


caracterise une evolution 
isentropique 


t 

T 


totat 
isothermal 


total 
isotherme 


characterizes an isothermal 
process 


caracterise une evotutton 
tsotherme 


th 


theoretical 


theorique 






u 


useful 


utile 






U 

1^ 


peripheral 
volume 


penphenque 
vo»umtque 


charactertzes the volume r^tes 
of flO'A and energies 


caracterrse Jes di?btts et ^n^rq^e^ 

vofupTQues 



$ 
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ANNEX 



ANNEXE 



REFERENCES 



REFERENCES 



ISO/R 31, Parts I, M, Ml and IV^ \ and ISO 31/Vin. 

ISO 3529, Vacuum technology - Vocabulary, ^^ 

ISO 3534, Statistics - Vocabulary and symbols. 

ISO 4006, Measurement of fluid flow-rate in closed 
conduits - Vocabulary and symbols. ^ * 

Vocabulary of legal metrology, OIML. 



ISO/R 31, Parties I, II, HI et IV^ >, et ISO 31/VIII. 

ISO 3529, Technique du vide - Vocabulaire.^^ 

ISO 3534, Statistique - Vocabulaire et symboles. 

ISO 4006, Mesure de debit des flu ides dans les conduites 
fermees - Vocabulaire et symboles.'^^ 

Vocabulaire de metrologie legale, OIML. 



1) Jt should be noted that these ♦iat four parts of ISO/R 31 are 
currentW being revised for puWication as International Standards, 
and that consequently the reference numbers cited in the first 
cc^umn of table 1 are liable to amendrnent. 

2) At present at the stage of draft. 



1) II est h noter que ces quatrc premieres parties de I'lSO/n 3 
sont actuellement en cours de r^ision en vue de leur put)lic*t(0n 
comme Normes intemationaies. et qu'en consequence, tes ourrwO* 
de r^f^nce cit^ dans la premiere colonne du tableau 1 «>"* 
suscsptibtei d« modification. 

2) Actuellement au stade de proiet. 



e 
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BtSWCWO^-^ 



Bureau of Indian Standards 

BIS IS a statutory institution established under the Bureau of Indian Standards Act. 1986 to pronnote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of the these publications may be reproduced in 
any form without the prior permission tn writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copynght be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc No.: MED 22 (0958). 
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